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ABSTRACT 

The interfaces between Experiments D008, Radiation 
in Spacecraft, S071/072, Circadian Rhythm-Pocket Mice/Vinegar 
Gnat, and S061, Potato Respiration, and the communications 
system of the appropriate Command and Service Module (CSM) 
of the Apollo Applications Program (AAP) are described. Use 
of one of the S-band power amplifiers of the Unified S-Band 
(USB) system of the appropriate CSM will be required whenever 
stored data from Experiment DO08 is transmitted to stations 
of the Manned Space Flight Network (MSFN) because the S-band 
FM transmitter is used to transmit data from Experiment DO08 
which has been stored in the Data Storage Equipment (DSE) of 
the CSM. Whenever the S-band FM transmitter of the CSM is 
used, an S-band power amplifier will automatically be activated 
to amplify the output signal from the S-band FM transmitter 
before this signal can be routed to the CSM S-band antenna 
system. It is shown, however, that use of one of the S-band 
power amplifiers of the appropriate CSM's will not be required 
whenever stored data from Experiments S071/072 and SO61 is 
transmitted to stations of the MSFN if transmission of this 
stored data is delayed until the CSM is sufficiently above 
the local horizon of a station of the MSFN. Determination 
of the minimum elevation angle from the MSFN station to the 
CSM (or maximum slant range) at which successful transmission 
of stored data from Experiments S071/072 or SO61 can be 
achieved without use of one of the CSM S-band amplifiers 
must await completion of the measurement of the radiation 
patterns of the S-band antennas of the CSM when the CSM is 
docked to the Saturn V Workshop. 

N79-72678 

(NASA-CR- I O 7  146) INTERFACES BETWEEN A A P  
EXPERIMENTS 0008 ,  5 0 1 6 ,  B N D  S071/072 AND THE 
COMflUNICATIONS SYSTEpI OF THE A A P  C S # ' S  
IBellcomm, fnc,) 10 p 



c 

# B E L L C O M M ,  I N C .  
B69 11049 955 CENFANT PLAZA NORTH, S.W. WASHINGTON, D.C. 20024 

SUBJECT: I n t e r f a c e s  Between AAP Experiments 
D008, S061,  and S071/072 and t h e  
Communications System of t h e  AAP 
CSM's - Case 620  

MEMORANDUM FOR FILE 

DATE: November 1 8 ,  1 9 6 9  

FROM: A. G. Weygand 

Of t h e  experiments c u r r e n t l y  ass igned t o  t h e  va r ious  
Command and Serv ice  Modules (CSM's) f o r  t h e  de f ined  missions 
of t h e  Apollo Applicat ions Program (AAP), on ly  t h r e e  experiments 
w i l l  have a s i g n i f i c a n t  i n t e r f a c e  wi th  t h e  communications system 
of t h e  appropr i a t e  CSM. These experiments are: (a) Experiment 
D008, Radiat ion i n  Spacec ra f t ,  which w i l l  be conducted i n  t h e  CM 
of mission AAP-2, (b )  Experiments S071/072, Circadian Rhythm - 
P o c k e t  Mice/Vinegar Gnat, which  w i l l  be conducted i n  t h e  SM of  
mission AAP-3, and (c) Experiment S061, Po ta to  Respi ra t ion ,  which 
w i l l  be  conducted i n  t h e  CM of  mission AAP-4. The i n t e r f a c e s  
between these  experiments and the  communications system of  t h e  
a p p l i c a b l e  CSM are descr ibed  i n  t h e  fol lowing paragraphs.  Some 
concern has  been expressed by t h e  Director, Apollo Appl ica t ions  
Program, about t h e  p o t e n t i a l  requirement f o r  use of one of t h e  
S-band power a m p l i f i e r s  of t h e  CSM whenever d a t a  from Experiments 
S071/072 i s  t r a n s m i t t e d  t o  s t a t i o n s  of t h e  Manned Space F l i g h t  
N e t w o r k  ( M S F N )  v ia  t h e  Unified S-Band (USB) system of t h e  CSM. 
Required use of a CSM S-band power a m p l i f i e r  as it a p p l i e s  t o  t h e  
suppor t  of  each of these  experiments i s  also d iscussed  i n  t h e  
fo l lowing  paragraphs.  

Experiment DO08  - Radiat ion i n  Spacecraf t  

Since Experiment DO08 w i l l  n o t  be provided wi th  t h e  
necessary  d a t a  t ransmiss ion  or d a t a  s t o r a g e  c a p a b i l i t i e s  t o  
enab le  r e t r i e v a l  of p e r t i n e n t  d a t a  from t h e  a c t i v e  dosimeter  
inc luded  i n  t h e  experiment,  it is  planned t o  use t h e  PCM 
t e l eme t ry  and d a t a  s t o r a g e  systems of t h e  CSM 116 (Mission AAP-2) 
t o  suppor t  t h e  d a t a  r e t r i e v a l  requirements of t h e  active dosimeter  
of Experiment D008. The minimum duty cyc le  f o r  Experiment DO08 
cons is t s  of s i x  continuous 4 5  minute pe r iods  p e r  day f o r  14 days. 
The d a t a  ou tpu t  of t h e  a c t i v e  dosimeter w i l l  c o n s i s t s  of 9 
simultaneous l o w  frequency analog s i g n a l s  which w i l l  each be 
condi t ioned  t o  extend from 0 t o  5 v o l t s  DC f u l l  s c a l e  t o  be 
compatible with t h e  PCM te lemet ry  system of t h e  CSM. These 9 
ana log  s i g n a l s  w i l l  be routed  t o  9 one sample p e r  second analog 
channel  i n p u t s  t o  t h e  CSM PCM te lemet ry  system. These 9 analog 
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channels w i l l  be sampled once per second r e g a r d l e s s  of which one 
of  t h e  t w o  b u i l t - i n  sampling programs i n  t h e  PCM te l eme t ry  system 
i s  s e l e c t e d  by a crewman o r  t h e  Ea r th  via  t h e  up-data system of 
t h e  CSM. The t w o  sampling programs w i l l  p rovide  an ou tpu t  PCM 
d a t a  ra te  of 1.6 k i l o b i t s  p e r  second (kbps) and 51 .2  kbps,  
r e spec t ive ly .  I t  i s  c u r r e n t l y  planned t o  use t h e  l o w  b i t  rate 
sampling program i n  t h e  PCM te lemet ry  system dur ing  Mission 
AAP-2 except  during p e r i o d i c  i n - f l i g h t  checkouts of  CSM systems. 
V o i c e  annota t ions  by t h e  c r e w  during t h e  conduct of t h i s  
experiment may a l so  be requi red .  

Since s u f f i c i e n t  l i ne -o f - s igh t  c o n t a c t  t i m e  between t h e  
USB s t a t i o n s  of t h e  MSF'N and t h e  CSM during Mission AAP-2 w i l l  
n o t  be provided t o  m e e t  t h e  da t a  r e t r i e v a l  requirements  of 
Experiment DO08 by t r a n s m i t t i n g  t h e  d a t a  i n  real-time, it i s  
planned t o  r o u t e  the 1 . 6  kbps PCM b i t  stream ou tpu t  of  t h e  PCM 
te l eme t ry  system, a s  w e l l  a s  appropr i a t e  voice s i g n a l s ,  t o  t h e  
d a t a  s t o r a g e  equipment (DSE) of t h e  CSM f o r  record ing  dur ing  
those  pe r iods  of  t h e  mission when Experiment DO08 is  being 
conducted and t h e  CSM and t h e  appropr i a t e  s t a t i o n s  of t h e  MSFN 
are n o t  w i th in  l ine-of -s ight .  The DSE inc ludes  a t a p e  r eco rde r  
which w i l l  be capable  of recording s imultaneously a voice s i g n a l  
and a l o w  b i t  ra te  PCM te lemet ry  s i g n a l  c o r r e l a t e d  wi th  a t iming 
s i g n a l .  The t a p e  r eco rde r  w i l l  be capable  of  p a r a l l e l  playback 
of  t h e  recorded vo ice  s i g n a l  and t h e  recorded l o w  b i t  ra te  PCM 
te l eme t ry  s i g n a l  wi th  a t a p e  speed 32 t i m e s  f a s t e r  than  t h e  
r eco rd  speed. The capac i ty  of t h e  t a p e  r eco rde r  w i l l  be t w o  
hours  of record ing  a t  t h e  t ape  speed (3.75 inches  p e r  second) 
au tomat i ca l ly  s e l e c t e d  when recording a 1 . 6  kbps PCM t e l eme t ry  
s i g n a l .  It  should be noted t h a t  t h e  t a p e  r eco rde r  has  t h e  
c a p a b i l i t y  t o  store t h e  high b i t  ra te  (51.2 kbps) PCM t e l eme t ry  
s i g n a l  i n s t e a d  of t h e  l o w  b i t  ra te  PCM te lemet ry  s i g n a l .  How- 
ever, t h e  capac i ty  of t h e  tape  r eco rde r  w i l l  be reduced t o  one- 
h a l f  hour because of t h e  requi red  inc rease  i n  t a p e  speed t o  15 
inches  p e r  second ( i p s )  and the playback t ape  speed of t h e  
t a p e  r eco rde r  w i l l  be cons t ra ined  t o  15 i p s .  Hence, it can be 
seen from t h e  c a p a b i l i t i e s  of t h e  t a p e  r eco rde r  of  t h e  DSE and 
f r o m  t h e  d a t a  r e t r i e v a l  requirements of Experiment DO08 t h a t  
on ly  l o w  b i t  ra te  PCM telemetry s i g n a l  should be recorded,  t h a t  
d a t a  from Experiment DO08 must appear i n  t h e  1 .6  kbps PCM 
te l eme t ry  s i g n a l ,  and t h a t  t he  t a p e  recorder  must be dumped a t  
l ea s t  3 t i m e s  p e r  day during those  days when t h e  experiment i s  
i n  ope ra t ion .  

During t h e  playback mode of ope ra t ion  of t h e  DSE, t h e  
dumped voice s i g n a l  and t h e  dumped PCM te lemet ry  s i g n a l  w i l l  be 
r o u t e d  t o  t h e  premodulation processor  (PMP) where a composite 
s i g n a l  w i l l  be formed c o n s i s t i n g  of t h e  dumped voice s i g n a l  a t  
baseband and a 1.024 MHz s u b c a r r i e r  phase modulated by t h e  dumped 
PCM t e l eme t ry  s i g n a l .  This composite s i g n a l  w i l l  be used t o  
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frequency modulate the S-band FM t r a n s m i t t e r  of  t h e  CSM USB 
system. Whenever the S-band FM t r a n s m i t t e r  i s  o p e r a t i n g ,  an 
S-band power a m p l i f i e r  w i l l  au tomat ica l ly  be used and t h e  h igh  
ou tpu t  power mode o f  ope ra t ion  of the power a m p l i f i e r  w i l l  be 
au tomat i ca l ly  selected. There a r e  no other  op t ions  a v a i l a b l e  
for  use of t h e  power a m p l i f i e r  when t h e  S-band F M  t r a n s m i t t e r  
i s  o p e r a t i n g  and t ransmiss ion  of information dumped from t h e  
DSE can only be accomplished v i a  t h e  S-band FM t r a n s m i t t e r .  

Experiments S071/072 - Circadian Rhythm 

system wi th  t h e  c a p a b i l i t i e s  f o r  c o l l e c t i n g ,  process ing ,  and 
s t o r i n g  data p e r t i n e n t  t o  these t w o  experiments.  T h i s  data 
system w i l l  collect  analog and d i g i t a l  d a t a  from t h e s e  t w o  
experiments ,  w i l l  d i g i t a l l y  encode t h e  data ,  and w i l l  s t o r e  the 
d a t a  wi th  a t i m e  reference i n  a core memory. 
w i l l  have a c a p a c i t y  s u f f i c i e n t  t o  s tore  d a t a  from t h e s e  
experiments f o r  a pe r iod  of 8 hours. T h i s  corresponds t o  a 
s t o r a g e  c a p a c i t y  of t h e  o r d e r  of 1 6 , 0 0 0  b i t s .  I n  o r d e r  t h a t  no 
d a t a  from these experiments be l o s t ,  t h e  con ten t s  of t h e  core 
memory must be dumped a t  least  once every 8 hours.  I t  should be 
noted t h a t  t h e  planned dura t ion  of t h e  experiment is  30 continuous 
days. 

The hardware fo r  Experiments S071/072 inc ludes  a data 

The core memory 

Since no p rov i s ions  w i l l  be inc luded  i n  CSM 117  (Mission 
AAP-3)  f o r  s t o r i n g  t h e  d a t a  dumped f r o m  t h e  core memory of t h e  
data system of Experiments S071/072 f o r  even tua l  r e t u r n  t o  t h e  
E a r t h  w i t h  t h e  CM a f t e r  completion of mission AAP-3, it i s  planned 
t o  use  t h e  PCM te lemet ry  system and t h e  USB system of t h e  CSM 
t o  t r a n s f e r  t h e  d a t a  dumped from t h e  core memory t o  any USB 
s t a t i o n  of t h e  MSFN. Obviously, l i ne -o f - s igh t  between t h e  CSM 
and a USB s t a t i o n  of t h e  MSFN must e x i s t  be fo re  d a t a  can be dumped 
from Experiments S071/072 and,as  a r e s u l t , d a t a  dump f r o m  
Experiments S071/072 may occur more f r equen t ly  than once every  8 
hours  t o  ensure  t h a t  no experiment d a t a  is  lo s t .  

Control  of Experiments S071/072 w i l l  be accomplished 
v i a  the  up-data system of t h e  CSM o r  manually by a crewman from 
a c o n t r o l  pane l  l oca t ed  i n  the  CM i n  a back-up mode. Three 
set/reset commands w i l l  be provided; namely, (a) i n i t i a t e ,  
(b)  dump s t o r e d  d a t a ,  and (c) t r a n s m i t  data  c o l l e c t e d  i n  real- 
t i m e .  

Upon command, t h e  da t a  stored i n  t h e  core memory or  
t h e  data genera ted  i n  real-time w i l l  be routed  t o  t h e  PCM 
t e l e m e t r y  system of t h e  CSM. The d a t a  ou tpu t  f r o m  t h e  core 
memory of Experiments S071/072 w i l l  c o n s i s t  of 2 4  b i t s  of 
d i g i t a l  p a r a l l e l  d a t a  which w i l l  be presented  t o  t h e  PCM t e l eme t ry  
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system on 2 4  s e p a r a t e  w i r e s  (with 3 d a t a  r e t u r n  w i r e s ) .  These 
w i r e s  w i l l  a lso be used f o r  t ransmiss ion  of experiment d a t a  i n  
real-time. The 2 4  d a t a  w i r e s  w i l l  be routed  t o  t h r e e  8 -b i t  
d i g i t a l  p a r a l l e l  i npu t  channels t o  t h e  CSM PCM t e l eme t ry  system 
which w i l l  be sampled success ive ly  by t h e  sampling program and 
w i l l  appear i n  ad jacen t  t i m e  s l o t s  i n  t h e  ou tpu t  PCM b i t  stream. 
I n  o r d e r  t h a t  t h e  core memory loaded t o  i t s  f u l l  c a p a c i t y  could 
be dumped dur ing  an average du ra t ion  pass  over  a s i n g l e  MSFN 
s t a t i o n ,  it is  planned t o  use d i g i t a l  p a r a l l e l  channels  i n  t h e  
PCM t e l eme t ry  system which a r e  sampled 1 0  t i m e s  p e r  second and 
t o  p r e s e n t  each group of 2 4 - b i t s  of p a r a l l e l  d i g i t a l  data t o  t h e  
PCM t e l eme t ry  system f o r  sampling f o r  a du ra t ion  somewhat 
g r e a t e r  than 1 0 0  mi l l i seconds .  A t  t h i s  dump rate ,  t h e  core 
memory w i l l  have been dumped wi th in  70 seconds. Only t h e  high 
b i t  rate sampling program,which r e s u l t s  i n  an ou tpu t  PCM b i t  
stream of 51.2,kbps has s u f f i c i e n t  d i g i t a l  channels  available 
t o  accommodate t h e  d a t a  dump requirements of Experiments 
S071/072 as now configured.  It  i s  c u r r e n t l y  planned t o  use  t h e  
low b i t  ra te  (1 .6  kbps) sampling program i n  t h e  PCM t e l eme t ry  
system of t h e  CSM during Mission AAP-3 except  dur ing  p e r i o d i c  
i n - f l i g h t  checkouts of CSM systems and dur ing  dump of Experiment 
S071/072 da ta .  The 1 . 6  kbps o r  51.2 kbps PCM b i t  stream ou tpu t  
f r o m  t h e  PCM te lemet ry  system w i l l  be routed  t o  t h e  PMP where it 
w i l l  phase modulate a 1 . 0 2 4  MHz s u b c a r r i e r  which w i l l  i n  t u r n  
phase modulate t h e  t r ansmi t t ed  carrier of t h e  USB PM transponder  
of t h e  CSM. When t h e  PM transponder  i s  used, t h e  S-band power 
a m p l i f i e r  may be bypassed, be used i n  a l o w  power ou tpu t  mode, 
o r  be used i n  high power output  mode. 

Performance margin c a l c u l a t i o n s  on the  S-band PM 
communications l i n k  from t h e  CSM t o  a USB s t a t i o n  f o r  a number 
of d i f f e r e n t  combinations of services (voice, ranging,  and high 
or l o w  b i t  ra te  te lemet ry)  show t h a t  t h e  performance margins 
w i l l  be p o s i t i v e  for  a l l  s e r v i c e s  i n  any available combination 
a t  a s l a n t  range of 1 4 0 0  n a u t i c a l  m i l e s  wi thout  r e s o r t i n g  t o  t h e  
use of the S-band power a m p l i f i e r  except  f o r  high b i t  rate 
(51.2 kbps) te lemet ry  when t r ansmi t t ed  s imultaneously w i t h  voice 
communications and ranging. As a r e s u l t ,  t h e  te lemet ry  b i t  error 
rate w i l l  be degraded from t h e  a r b i t r a r y  requirement of t o  

w a s  assumed f o r  these c a l c u l a t i o n s  t h a t  through s e l e c t i o n  of t h e  
p rope r  one of t h e  f o u r  S-band antennas on t h e  CSM a t r u l y  omni- 
d i r e c t i o n a l  (OdB g a i n )  antenna r a d i a t i o n  p a t t e r n  could be 
achieved. Although t h i s  is a v a l i d  assumption when d i scuss ing  
CSM miss ions  i n  t h e  Apollo Program, t h e  v a l i d i t y  of t h i s  
assumption for CSM m i s s i o n s  i n  AAP w i l l  depend upon t h e  r e s u l t s  
of S-band antenna r a d i a t i o n  p a t t e r n  measurements on the  CSM 

which i s  more t h a n  s u f f i c i e n t  f o r  most a p p l i c a t i o n s .  It  
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when docked t o  t h e  Saturn Workshop (SWS) which w i l l  n o t  be 
a v a i l a b l e  be fo re  t h e  end of May, 1 9 7 0 .  I n t u i t i v e l y ,  it appears  
l i k e l y  t h a t  t h e  antenna r a d i a t i o n  p a t t e r n s  of t h e  CSM S-band 
antennas w i l l  be adve r se ly  a f f e c t e d  by t h e  presence of  t h e  SWS 
r e s u l t i n g  i n  a r educ t ion  of t h e  performance margins on t h e  
CSM/MSFN communication l i n k s .  

The maximum communications range of  1400 n a u t i c a l  
m i l e s  used i n  t h e  performance margin c a l c u l a t i o n s  s l i g h t l y  
exceeds t h e  s l a n t  range from a s t a t i o n  of t h e  MSFN t o  t h e  CSM 
a t  t h e  horizon when t h e  CSM i s  i n  a c i r c u l a r  Ear th  o r b i t  wi th  
an a l t i t u d e  of 235 n a u t i c a l  m i l e s .  A s  no ted  e a r l i e r ,  i n  t h e  
c u r r e n t  conf igu ra t ion  of  Experiments S071/072, it w i l l  t a k e  
approximately 70 seconds t o  dump t h e  con ten t s  of t h e  memory 
core s t o r e d  over a pe r iod  of 8 hours of experiment ope ra t ion .  
Hence, because t h e  l i ne -o f - s igh t  c o n t a c t  t i m e  f o r  an average 
s t a t i o n  pass  w i l l  exceed 5 minutes,  i t  w i l l  n o t  be necessary 
t o  i n i t i a t e  t h e  dump of  t h e  da t a  s t o r e d  i n  t h e  memory core when 
t h e  CSM appears on t h e  horizon of  t h e  MSFN s t a t i o n s .  For 
i n s t a n c e ,  i f  i n i t i a t i o n  of da t a  dump from Experiments S071/072 
and t h e  corresponding switch from t h e  t ransmiss ion  of l o w  b i t  
rate (1.6 kbps) te lemet ry  t o  high b i t  ra te  t e l eme t ry  t o  t h e  MSFN 
s t a t i o n  is  delayed u n t i l  t h e  CSM i s  a t  least  15 degrees  above 
t h e  local horizon of  t h e  MSFN s t a t i o n ,  t h e  maximum communications 
range w i l l  n o t  exceed 700 n a u t i c a l  m i l e s .  A t  t h i s  range,  high 
b i t  ra te  te lemet ry  t ransmission t o  an MSFN s t a t i o n  i n  any 
a v a i l a b l e  combination wi th  o ther  services via  t h e  S-band P M  
communications l i n k  w i l l  have posi t ive performance margins with- 
o u t  us ing  t h e  S-band power a m p l i f i e r  on-board t h e  CSM. These 
p o s i t i v e  performance margins could then be used t o  h e l p  o f f s e t  
any CSM antenna r a d i a t i o n  p a t t e r n s  degradat ion caused by t h e  
proximity of t h e  SWS. 

I f  t h i s  o p e r a t i o n a l  c o n s t r a i n t  i s  unacceptable  t o  
avoid  a requirement f o r  use of t h e  S-band power a m p l i f i e r  dur ing  
dump of d a t a  from Experiments S071/072,  it appears  p o s s i b l e  t o  
inc lude  t h e  d a t a  dump from Experiments S071/072 i n  t h e  low b i t  
rate te lemet ry  ou tpu t  from the  CSM PCM te lemet ry  system providing 
changes are made t o  t h e  d a t a  system of Experiments S071/072. 
Refer r ing  t o  Appendix G ,  "F l igh t  Opera t iona l  AAP Measurement 
Requirements, I' contained i n  S p e c i f i c a t i o n  Change Notice 361-G1 
t o  document SID65-1642B prepared f o r  use i n  t h e  AAP CSM 
Pre l iminary  Design R e v i e w  held i n  October, 1969 ,  it i s  shown 
t h a t  a number of d i g i t a l  channels (approximately 170)  sampled 
once p e r  second and a number of analog channels are a v a i l a b l e  
as s p a r e s  i n  t h e  l o w  b i t  rate sampling program f o r  CSM 117 as 
w e l l  as CSM's  118 and 119 .  I t  would be p o s s i b l e  t o  use a number 
of  t h e s e  spa re  d i g i t a l  channels (a t  least  50 r equ i r ed  t o  ensure  
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t h a t  complete d a t a  dump can be accomplished dur ing  an average 
s t a t i o n  pass )  t o  suppor t  t h e  dump of d a t a  from Experiments 
S071/072. However, a d d i t i o n a l  wi r ing  would be r equ i r ed  between 
t h e  experiment package loca ted  i n  t h e  SM and t h e  CSM PCM 
te l eme t ry  system equipment and t h e  d a t a  dump c i r c u i t r y  of t h e  
d a t a  system of Experiments S071/072 would have t o  be modified 
t o  provide t h e  r equ i r ed  increase i n  t h e  number of ou tpu t  
p a r a l l e l  d i g i t a l  channels and t o  change t h e  rate a t  which t h e  
s t o r e d  b i t s  are dumped. 

A l t e r n a t i v e l y ,  it would be p o s s i b l e  t o  use a number 
of t h e  s p a r e  analog channels i n  t h e  l o w  b i t  ra te  sampling program 
t o  suppor t  t h e  d a t a  dump from Experiments S071/072. For t h i s  
case, d ig i t a l - to -ana log  conversion would be r equ i r ed  f o r  each 
group of 8 p a r a l l e l  b i t s .  The r e s u l t i n g  analog s i g n a l  l e v e l  
would be routed  t o  t h e  PCM te lemet ry  system of t h e  CSM and t h i s  
va lue  of t h e  s i g n a l  level would be maintained c o n s t a n t  f o r  a 
p e r i o d  somewhat g r e a t e r  than o n e  second f o r  sampling. To ensure  
t h a t  t h e  d a t a  dump can be completed dur ing  an average s t a t i o n  
p a s s ,  a t  l eas t  6 analog channels must be used. Consequently, 
t h e  d a t a  dump c i r c u i t r y  of  t h e  d a t a  system of Experiments 
S071/072 would have t o  be modified t o  provide t h e  r equ i r ed  
i n c r e a s e  i n  the number of ou tput  p a r a l l e l  d i g i t a l  channels  ( a t  
l eas t  4 8  b i t s ) ,  and t o  change t h e  rate a t  which t h e  b i t s  are 
dumped, a d ig i t a l - to -ana log  conver te r  and hold c i r c u i t  would be 
r equr i ed  f o r  each group of 8 -b i t s  ( a t  least  6 1 ,  and a change i n  
the wi r ing  between t h e  experiment package l o c a t e d  i n  t h e  S M  and 
CSM PCM t e l eme t ry  system would be requi red .  

I t  i s  t h e  opinion of t h e  w r i t e r  t h a t  n e i t h e r  of  t h e  
two a l t e r n a t i v e s  descr ibed  above t o  e l i m i n a t e  t h e  o p e r a t i o n a l  
c o n s t r a i n t  on t h e  dump of d a t a  from Experiments S071/072 wi thout  
r e s o r t i n g  t o  use of  an S-band power a m p l i f i e r  could be j u s t i f i e d  
i n  terms of cost for  t h e  necessary modi f ica t ions .  H o w e v e r ,  
assessment of t h e  t r u e  magnitude of  t h i s  o p e r a t i o n a l  c o n s t r a i n t  
on t h e  t ransmiss ion  of  high b i t  ra te  t e l eme t ry  must await 
completion of t h e  measurement of t h e  r a d i a t i o n  p a t t e r n s  of t h e  
S-band antennas of t h e  CSM when t h e  CSM i s  docked t o  t h e  SWS. 

Emer iment  SO61 - Pota to  ResDiration 

A s e l f - con ta ined  da ta  system w i l l  be provided i n  
Experiment SO61 t o  collect  da t a  p e r t i n e n t  t o  t h e  experiment,  t o  
p rocess  and d i g i t i z e  t h e  c o l l e c t e d  d a t a ,  and t o  store t h e  
d i g i t i z e d  d a t a  i n  storage r e g i s t e r s .  The s t o r a g e  u n i t  w i l l  
have a capac i ty  s u f f i c i e n t  t o  store d a t a  c o l l e c t e d  from t h i s  
experiment dur ing  250 minutes o f  continuous opera t ion .  
Consequently, the s t o r a g e  u n i t  must be dumped a t  least  once every  
250 minutes i n  o r d e r  t o  avoid loss  of any experiment da t a .  Only 
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t w o  parameters w i l l  be monitored by t h e  d a t a  system and t h e s e  
parameters w i l l  be sampled once p e r  minute. The v o l t a g e  va lues  
of t h e  samples w i l l  be d i g i t i z e d  and stored i n  the  storage u n i t .  
I t  is  planned t o  ope ra t e  t h i s  experiment throughout Mission 
AAP-4. 

The same method used t o  t r a n s f e r  stored d a t a  from 
Experiments S071/072 i n  CSM 1 1 7  t o  the E a r t h  w i l l  be used t o  
t r a n s f e r  s t o r e d  data from Experiment SO61 i n  CSM 118 (Mission 
AAP-4). Upon command v i a  t h e  up-data system of t h e  CSM, the  
d a t a  i n  t h e  s t o r a g e  u n i t  of t h e  d a t a  system of  Experiment SO61 
w i l l  be routed  t o  the  PCM te lemet ry  system of t h e  CSM. The 
i n t e r f a c e  between t h e  PCM te lemet ry  system and Experiment SO61 
w i l l  c o n s i s t  of 24 w i r e s  f o r  d i g i t a l  p a r a l l e l  data and three 
d a t a  r e t u r n  w i r e s ,  one d a t a  r e t u r n  w i r e  fo r  a group of 8 d i g i t a l  
d a t a  w i r e s .  The  24 d a t a  w i r e s  w i l l  be routed t o  t h r e e  8-b i t  
d i g i t a l  p a r a l l e l  i n p u t  channels t o  t h e  CSM PCM te lemet ry  system 
which w i l l  be sampled success ive ly  by t h e  high b i t  rate sampling 
program a t  a ra te  of 10 samples p e r  second and w i l l  appear i n  
a d j a c e n t  t i m e  slots i n  the output  51.2 kbps PCM b i t  stream. 
These channels w i l l  n o t  be sampled i f  the  low b i t  r a t e  sampling 
program has been selected f o r  u s e  i n  t h e  PCM t e l eme t ry  system. 
Each group of 2 4 - b i t s  of p a r a l l e l  d i g i t a l  data w i l l  be p resen ted  
and h e l d  f o r  sampling f o r  a du ra t ion  somewhat g r e a t e r  than  
1 0 0  mi l l i seconds .  The s t o r e d  data w i l l  be r e c i r c u l a t e d  through 
t h e  s t o r a g e  u n i t  and w i l l  be dumped t w i c e  b e f o r e  t h e  s t o r a g e  
u n i t  w i l l  be erased. Under these  cond i t ions ,  t h e  d a t a  dump from 
Experiment SO61 w i l l  be completed i n  approximately 40 seconds.  

The d i scuss ions  i n  t h e  previous s e c t i o n  on Experiments 
S071/072 and CSM 117 regard ing  t h e  use of an S-band power 
a m p l i f i e r  dur ing  t ransmiss ion  of t h e  dumped experiment d a t a  
i n c l u d i n g  a l t e r n a t i v e s  t o  t h e  c u r r e n t  design a lso apply t o  
Experiment SO61 and CSM 118.  However, because of t h e  lesser 
amount of d a t a  contained i n  the  s t o r a g e  u n i t s  of Experiment SO61 
than  i n  t h e  memory co re  of Experiments S071/072, no increase i n  
t h e  number of ou tpu t  p a r a l l e l  d i g i t a l  channels  w i l l  be r equ i r ed  
from Experiment SO61 t o  ensure  t h a t  t h e  d a t a  dump can be completed 
du r ing  an average s t a t i o n  pass .  

2 0  34-AGW-mbr 
b-q. d+ 
A. . Weygand 
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